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PROBLEM TO BE SOLVED: To adjust the inside 
diameter of a part for holding at least a cushioning 
member of a cylindrical member appropriately, and hold 
appropriately by press-inserting a pillar wounded with the 
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cushioning member into the cylindrical member. 
SOLUTION: The cushioning member is compressed by 
pressing the cushioning member in the direction 
perpendicular to the axis of the pillar by a pressing body 
9 in a state of winding the cushioning member (cushion 
mat 3) at the outer periphery of the pillar (catalyst 
carrier 2), the surface pressure of the cushioning 
member against the pillar is detected, and the 
predetermined distance between the axis of the pillar and 
the end of the pressing body is measured when the 
surface pressure reaches a predetermined value. The 
pillar wounded with the cushioning member is press- 
inserted into the cylindrical member of which the diameter is previously contradicted or 
expanded so that the actual diameter of the inside of the part holding at least the 
cushioning member becomes the predetermined distance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the prism supporting structure which holds a 
prism through a buffer member in tubed part material, where said buffer member is 
wound around the periphery of said prism While pressing said buffer member in the 
direction which intersects perpendicularly to the axis of said prism with a press object 
and compressing said buffer member Detect the planar pressure of said buffer 
member to said prism, and the predetermined distance between the axis of said prism 
in case this planar pressure serves as a predetermined value, and the tip of said press 
object is measured. To said tubed part material which reduced the diameter of or 
expanded beforehand the diameter of said prism which wound said buffer member so 
that the substantial radius inside [ which holds said buffer member at least ] a part 
might serve as said predetermined distance, where said buffer member is wound 
around the periphery of said prism The manufacture approach of the prism supporting 
structure characterized by pressing fit. 

[Claim 2] Said predetermined value is the manufacture approach of the prism 
supporting structure according to claim 1 characterized by setting up based on the 
thrust to the coefficient of static friction of the external surface of said prism and the 
coefficient of static friction of the inside of said tubed part material, and said buffer 
member of said press object. 

[Claim 3] The manufacture approach of the prism supporting structure according to 
claim 1 characterized by detecting the planar pressure of said buffer member to said 
prism while covering the perimeter of said buffer member, installing two or more said 
press objects, pressing said buffer member in the direction which intersects 
perpendicularly to the axis of said prism by at least one of these two or more of the 
press objects and compressing said buffer member. 

[Claim 4] Said two or more press objects are the manufacture approaches of the 
prism supporting structure according to claim 3 characterized by covering the 
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perimeter of said buffer member, installing the press object of this long member, and 
changing while constituting from a long member of the die length equivalent to the 
part of said tubed part material which holds said buffer member at least. 
[Claim 5] The manufacture approach of the prism supporting structure according to 
claim 4 characterized by pressing fit in said tubed part material said prism which winds 
said buffer member in a condition until it restores to the condition before compression 
from a compression condition in case said planar pressure serves as a predetermined 
value, and changes. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach suitable as 
the manufacture approach of a catalytic converter of holding the catalyst support of a 
prism through a buffer mat in tubed part material, concerning the manufacture 
approach of the prism supporting structure which holds a prism through a buffer 
member in tubed part material. 
[0002] 

[Description of the Prior Art] The prism supporting structure which holds the prism of 
honeycomb structure which has a filtering function to a fluid through a buffer member 
in metal tubed part material is used as a fluid processor, and purification of various 
fluids is presented with it. for example, in the exhaust air system of an automobile, the 
catalytic converter and the diesel particulate filter (henceforth DPF) are carried, and 
the prism of the brittle honeycomb structure made from a ceramic is used as catalyst 
support or a filter (naming generically — support — saying — the following and 
********** — unacquainted ******** is represented). It is held in metal tubed part 
material through buffer members, such as a ceramic mat, a fluid processor is 
constituted, and the prism of this honeycomb structure has a catalytic converter as 
that example. And as the manufacture approach of the prism supporting structure like 
this catalytic converter, the manufacture approach by the press fit which holds a 
buffer member in tubed part material while compressing winding and this buffer 
member is common on the periphery of catalyst support. 

[0003] For example, in the following patent reference 1 (JP,2001-355438.A), it faces 
pressing fit in a maintenance cylinder the catalyst support by which the periphery was 
equipped with maintenance material, the outer diameter of catalyst support is 
measured, and the manufacture approach of the catalytic converter which presses fit 
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the catalyst support by which the maintenance cylinder which has the bore which 
suits this measurement value was equipped with maintenance material is proposed. 
Moreover, the outer diameter of the maintenance material with which the periphery of 
catalyst support was equipped is measured, and the approach of pressing fit the 
catalyst support by which the maintenance cylinder which has the bore which suits 
this measurement value was equipped with maintenance material is also proposed. 
Furthermore, it faces measuring the outer diameter of maintenance material, and 
measuring, where a predetermined pressure is applied is also proposed. And in this 
patent reference 1, the material of many maintenance cylinders by which bores differ 
is prepared beforehand, and choosing what has a proper bore out of it is proposed. 
[0004] In addition, diameter reduction processing by spinning is indicated by the 
following patent reference 2 quoted as a conventional technique in the patent 
reference 1 . Furthermore, eccentric spinning is indicated by the following patent 
reference 3 as necking processing to the edge of the tubed part material after press 
fit, and inclination spinning is indicated by the following patent reference 4. 
[0005] 

[Patent reference 1] JP,2001~355438,A [the patent reference 2] JP,2000-45762,A 
[the patent reference 3] The patent No. 2957153 official report [the patent reference 
4] The patent No. 2957154 official report [0006] 

[Problem(s) to be Solved by the Invention] Although "It is desirable measuring the 
outer diameter of the maintenance material 3 in the condition of having made the 
pressure equivalent to the pressure (henceforth holding pressure) which joins the 
maintenance material 3 acting on the maintenance material 3 when catalyst support 2 
is pressed fit in the maintenance cylinder 1 " is indicated by the patent reference 1 
shown above In such a press fit approach, it is impossible to presume the pressure 
applied to maintenance material at a back process, and the explanation about this 
point is not found, either. That is, when catalyst support 2 is pressed fit in the 
maintenance cylinder 1 , the publication of the purport which makes a pressure 
equivalent to the pressure which joins the maintenance material 3 the condition of 
having made it acting on the maintenance material 3 does not escape from the region 
of a wish, and the indication which can be understood that implementation is 
otherwise possible is not found. 

[0007] Furthermore, what has the bore which can make a proper pressure act on the 
maintenance material 3 after press fit as a material of "maintenance cylinder 1 at 
catalyst support 2 is used for the patent reference 1 shown above. If this prepares 
beforehand many materials with which bores differ and an example is taken by the 
thing which can attain by choosing what has a proper bore out of it and which is done 
for" purport publication When it presses fit, it is clear that it is not what acjjusts the 
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bore of the maintenance cylinder 1 according to the result of having measured the 
outer diameter of the maintenance material 3 (although this having been impossible as 
mentioned above, even if possible), in the condition of having made the pressure 
equivalent to the pressure which joins the maintenance material 3 acting on the 
maintenance material 3, either. About what kind of measurement result is used [ how ] 
how after all by measuring the outer diameter of the maintenance material 3 in the 
condition of having made the pressure acting, it is not certain. 

[0008] On the other hand, generally in the manufacture approach by old press fit, the 
gap of the outer diameter of catalyst support and the bore of tubed part material is 
set up on the basis of the pack density (called a GBD value) of a buffer member slack 
buffer mat. Although this GBD value is weight / restoration gap dimension per unit 
area, planar pressure (unit: pascal) occurs according to the pack density of a buffer 
mat and catalyst support is held by this planar pressure, planar pressure must be 
adjusted to the value which can be held so that this may not move in the inside of 
tubed part material to the catalyst support which vibration and the 
exhaust-air-pressure force join while adjusting it to the value which naturally does not 
exceed the reinforcement of ** catalyst support. For that, a buffer member is pressed 
fit with the GBD value of design within the limits, and this GBD value must be 
maintained between the life cycles of a product. 

[0009] However, in the manufacture approach by the above-mentioned general press 
fit, it is superimposed on the error of weight per unit area of the error of the outer 
diameter of catalyst support inevitably produced on manufacture, the error of the 
bore of tubed part material, and the buffer member (buffer mat) infixed among these, 
and becomes the error of a GBD value. Therefore, it cannot become the realistic 
solution for mass production to find out the optimal combination of each part material 
for making the error of this GBD value into min. Moreover, the GBD value itself is 
influenced by the property and individual difference of a buffer member, moreover it is 
based on the measured value on a flat surface, and does not express the measured 
value in the condition of having been closely wound to catalyst support. For this 
reason, to press catalyst support fit in tubed part material appropriately is desired, 
without being dependent on a GBD value like before. 

[0010] When the holding power needed here in order to hold catalyst support in the 
predetermined location in tubed part material is explained, the holding power of the 
direction of a path of tubed part material is compression stability of the buffer 
member which works in the direction which intersects perpendicularly to the external 
surface of catalyst support, and the inside of tubed part material. On the other hand, 
since the force of shaft orientations arises according to vibration or the 
exhaust-air-pressure force in catalyst support and a buffer member to the tubed part 
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material fixed to the exhauster of an automobile, the holding power of the shaft 
orientations (longitudinal direction) of tubed part material is required as force which 
resists this, and this serves as a place which the frictional force between a buffer 
member and catalyst support and the frictional force between a buffer member and 
tubed part material **. 

[001 1] The frictional force between the above-mentioned buffer member and catalyst 
support and the frictional force between a buffer member and tubed part material are 
expressed as the product which multiplied the compression stability (planar pressure) 
of a buffer member by the coefficient of static friction between the external surface 
of catalyst support, and a buffer member, and a product which multiplied the 
compression stability (planar pressure) of a buffer member by the coefficient of static 
friction between the inside of tubed part material, and a buffer member, respectively. 
At this time, the frictional force between a member with a lower coefficient of static 
friction and a buffer member becomes dominant as holding power of shaft orientations 
(longitudinal direction). Therefore, in order for required frictional force to become 
clear and to secure this about the catalyst support and the tubed part material the 
coefficient of static friction is proved that it is, it is necessary to make planar 
pressure to a buffer member high but, and within the limit of the planar pressure to a 
buffer member, when catalyst support is brittle, in order to avoid that the load of the 
direction of a path becomes excessive, it is necessary to set up so that the holding 
power of shaft orientations can be secured. 

[0012] It **, and the planar pressure to a buffer member is set up based on the 
coefficient of static friction of the member of the lower one of the coefficient of static 
friction of the external surface of catalyst support, and the coefficients of static 
friction of the inside of tubed part material, and should just set up the bore of a tubed 
member which is a part for a buffer member attaching part at least according to the 
planar pressure. It faces holding catalyst support through a buffer member in tubed 
part material. Namely, the most suitable control parameter It is the planar pressure 
(unit: pascal) given to catalyst support through a buffer member (buffer mat). The 
thing of the tubed part material which should detect the value which carries out direct 
detection of this planar pressure, or corresponds to this uniquely, or the approximated 
value, and should be pressed fit based on that detection result for which the bore for 
a buffer member attaching part is set up at least is desirable. 

[0013] However, in the conventional approach, it will be said that the management 
based on the above-mentioned GBD value is common, and presumed management by 
the substitution value is performed so to speak. For this reason, it not only says that it 
is superimposed on a presumed factor and an error becomes unescapable, but as a 
result, the holding power by the frictional force between a buffer member and catalyst 
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support and the holding power by the frictional force between a buffer member and 
tubed part material are mixed up, and the dimension relation of each part article is set 
up. Moreover, since it is inevitably superimposed on the presumed factor over a back 
process and an error arises also in the measurement in the patent reference 1 shown 
above, it is necessary to take a certain cure. 

[0014] Then, this invention makes it a technical problem to adjust appropriately the 
bore of the part which holds a buffer member at least of tubed part material, to press 
fit the prism which wound the buffer member in this tubed part material, and to enable 
it to hold appropriately in the manufacture approach of the prism supporting structure 
which holds a prism through a buffer member in tubed part material. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, this invention is in the condition which wound said buffer member around the 
periphery of said prism in the manufacture approach of the prism supporting structure 
which holds a prism through a buffer member like in tubed part material according to 
claim 1. While pressing said buffer member in the direction which intersects 
perpendicularly to the axis of said prism with a press object and compressing said 
buffer member Detect the planar pressure of said buffer member to said prism, and 
the predetermined distance between the axis of said prism in case this planar 
pressure serves as a predetermined value, and the tip of said press object is 
measured. It is in the condition which wound said buffer member around the periphery 
of said prism to said tubed part material whose diameter was reduced the diameter of 
or expanded beforehand so that the substantial radius inside [ which holds said buffer 
member at least ] a part may serve as said predetermined distance in said prism which 
wound said buffer member, and suppose that it presses fit. 
[0016] In the manufacture approach of the above-mentioned prism supporting 
structure, said predetermined value is [ like ] good to constitute so that it may set up 
based on the thrust according to claim 2 to the coefficient of static friction of the 
external surface of said prism and the coefficient of static friction of the inside of said 
tubed part material, and said buffer member of said press object. 
[0017] In the manufacture approach of the above-mentioned prism supporting 
structure, while covering the perimeter of said buffer member, installing two or more 
said press objects like, pressing said buffer member in the direction according to claim 
3 which intersects perpendicularly to the axis of said prism by at least one of these 
two or more of the press objects and compressing said buffer member, it is good to 
constitute so that the planar pressure of said buffer member to said prism may be 
detected. Furthermore, said two or more press objects are good while constituting 
that of continuing and installing the press object of this long member in the perimeter 
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of said buffer member side by side from a long member of the die length which is 
[ like ] equivalent to the part of said tubed part material which holds said buffer 
member at least according to claim 4. 

[0018] It is good also as pressing fit in said tubed part material said prism which winds 
said buffer member in a condition until it restores to the condition before compression 
from a compression condition according to claim 5 in case said planar pressure serves 
as a predetermined value like, and changes in the manufacture approach of the prism 
supporting structure given in above-mentioned claim 4. Thereby, since said buffer 
member reverts completely and will be in an early compression condition after 
pressing fit in said tubed part material, said prism which winds said buffer member and 
changes can be pressed fit easily. In addition, also when pressing fit in said tubed part 
material after restoring to the condition before said buffer member compressing, since 
the diameter is beforehand reduced [ the diameter ] or expanded so that the 
substantial radius inside [ which holds said buffer member at least ] a part may serve 
as said predetermined distance, said tubed part material is pressed fit appropriately, 
without being compressed excessively. 
[0019] 

[Embodiment of the Invention] The manufacture approach of a catalytic converter is 
explained with reference to a drawing as the concrete 1 mode about the manufacture 
approach of the prism supporting structure which holds a prism through a buffer 
member in the above-mentioned tubed part material. First, as shown in drawing 1 , the 
buffer mat 3 which constitutes the buffer member of this invention is further fixed to 
the periphery of the catalyst support 2 which constitutes the prism of this invention 
on an inflammable tape etc. winding and if needed. The one article 4 of drawing 1 is 
constituted by this. In this case, it is good to form heights and a crevice in the both 
ends of the buffer mat 3, as shown in drawing 1 , and to use the general winding 
approach that these fit in mutually. 

[0020] In this operation gestalt, although it consists of prisms of the honeycomb 
structure made from the ceramics, metal is sufficient as catalyst support 2, and it 
does not ask the quality of the material and a process. Although the buffer mat 3 is 
constituted from this operation gestalt by the alumina mat which does not almost 
have expansion by heat, it is good also as the vermiculite-type buffer mat of a 
thermal-expansion mold, and a buffer mat which combined them. Moreover, the 
inorganic fiber mat with which it does not sink in is sufficient as a binder. In addition, 
since planar pressure changes with the existence and the content of a binder, it is 
necessary to consider this in the below-mentioned planar pressure setup. Or the wire 
mesh which composed the metal thin line may be used, and it may be used combining 
a ceramic mat. Furthermore, you may combine with the retainer of the shape of them 
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and a metal circular ring, the seal ring made from a wire mesh, etc. 
[0021] Next, as shown in drawing 2 , the above-mentioned one article 4 is grasped 
between the clamp equipment 5 of a pair, the planar pressure given to catalyst 
support 2 while pressing catalyst support 2 through the buffer mat 3 with the press 
object 9 of a measuring device DT in the direction which intersects perpendicularly to 
the axis Z is detected, and the distance L between the axis Z of catalyst support 2 in 
case this planar pressure serves as a predetermined value, and the press object 9 is 
measured. And after measurement, after returning the press object 9 to a original 
location, grasping by clamp equipment 5 is canceled. In addition, in this measurement 
stroke, it is not necessary to measure the dimension and characteristic value of 
catalyst support 2 and buffer mat 3 the very thing. Hereafter, the clamp equipment 5 
and the measuring device DT which are used with this operation gestalt are explained. 
[0022] Clamp equipment 5 consists of collet chucks, the vertical edge of catalyst 
support 2 is pinched by this, and the axis Z is set to a predetermined measuring point. 
The measuring device DT of this operation gestalt is equipped with the ball-screw 
type actuator 10 of motor 1 1 drive, the press object 9 supported through the load cell 
8 at the tip, and the location detection means slack rotary encoder 1 2 arranged at the 
back end. The detecting signal of a load cell 8 and a rotary encoder 12 is inputted into 
an electronic control (henceforth a controller) CT, and while it is changed into the 
various below-mentioned data and memory (not shown) memorizes, the motor 1 1 is 
constituted so that drive control may be carried out by Controller CT. 
[0023] The press object 9 moves in the direction (longitudinal direction of drawing 2 ) 
which intersects perpendicularly to the axis Z of catalyst support 2, and it is arranged 
so that this can be compressed after contacting the buffer mat 3. Since the contact 
area of the press object 9 is known, reaction force when the measuring object slack 
catalyst support 2 and the buffer mat 3 are pressed with this press object 9 is 
detected by the load cell 8 as planar pressure to catalyst support 2, and it is inputted 
into Controller CT. In Controller CT, the detecting signal of a load cell 8 is converted 
into a planar pressure value, is memorized by memory, and is compared with the 
predetermined planar pressure value inputted beforehand separately. Moreover, the 
amount of attitudes and halt location of the press object 9 are detected by the rotary 
encoder 1 2 as rotation information on a ball screw (not shown), and it is inputted into 
Controller CT. In Controller CT, the detecting signal of a rotary encoder 1 2 is changed 
into the amount of attitudes of the press object 9, and the value of a halt location on 
real time, and is memorized by memory. In addition, between these detection means 
and Controllers CT, you may connect electrically and may connect optically. 
[0024] By driving as follows the measuring device DT constituted as mentioned above, 
the relation between the distance between the axis Z of catalyst support 2 and the 
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press object 9 and the planar pressure then given to catalyst support 2 can be 
measured. That is, as the press object 9 is advanced from an initial valve position (it 
moves leftward [ of drawing 2 ]), some buffer mats 3 are pressed and it is shown in 
drawing 3 , a load cell 8 detects the compression reaction force of the buffer mat 3 in 
the press section, and a location (the location SP of Axis Z to the distance L shown in 
drawing 3 ) when this detection result reaches a predetermined value is detected. This 
location (location of Axis Z to the distance L) is equivalent to the location of the 
internal surface for buffer mat 3 attaching part (diameter reduction processing back) 
of tubed part material later mentioned in case the planar pressure of the buffer mat 3 
after becoming a product serves as a predetermined value. Therefore, the relation 
between the thrust given to catalyst support 2 and the reaction force (planar 
pressure) produced by it is beforehand memorized in the memory of Controller CT, 
the detecting signal (reaction force) of a load cell 8 is changed into a planar pressure 
value based on this relation, the press object 9 is advanced to an above location 
(location of Axis Z to the distance L), comparing this with a predetermined planar 
pressure value, and the migration length of the press object 9 is found. 
[0025] It **. From the predetermined distance between the initial valve position at the 
tip of the press object 9, and the axis Z of catalyst support 2 If the migration length of 
the press object 9 detected by the rotary encoder 1 2 is deducted, the location at the 
tip of the press object 9 (Namely, the distance L from Axis Z) can be judged. This 
location It will be called the location of the internal surface for buffer mat 3 attaching 
part (diameter reduction processing back) of the tubed part material in a product 
condition (namely, condition that the planar pressure to catalyst support 2 is held with 
the predetermined planar pressure value within the tubed part material mentioned 
later). Thus, the location (the location SP of Axis Z to the distance L shown in drawing 
3 ) used as a predetermined planar pressure value can be judged, without [ without it 
measures the dimension and characteristic value of catalyst support 2 and the buffer 
mat 3 according to an individual according to this operation gestalt, and ] using the 
above-mentioned GBD value. That is, since the distance L between the axis Z of the 
above-mentioned catalyst support 2 and the tip of the press object 9 serves as a 
value which also took the error of weight into consideration as a result per unit area of 
not only the outer-diameter error of catalyst support 2 but the buffer mat 3, it is not 
necessary to measure these errors separately. 

[0026] In addition, although degree process is equipped with the above-mentioned 
distance L and the memory of Controller CT memorizes, you may constitute so that it 
may display if needed. Moreover, it is not necessary to make it not necessarily stop by 
the position (location of Axis Z to the distance L shown in drawing 3 ), and the press 
object 9 may be retreated continuously as it is after detecting this location, and 
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further, it may be constituted so that grasping by clamp equipment 5 may be made to 
cancel synchronizing with retreat of this press object 9. 

[0027] Furthermore, as shown in drawing 4 , it is good also as constituting so that 
multipoint measurement by two or more measuring devices DT which arrange two or 
more press object 9x to a radial, and contain these in the surroundings of the axis Z of 
catalyst support 2 is performed, or elegance 4 may clamp equipment 5 and really be 
rotated (indexing) and multipoint measurement may be performed to the surroundings 
of Axis Z, and asking for the average of each measured value. Since it is necessary 
especially to perform multipoint measurement according to the configuration of 
catalyst support 2 when catalyst support 2 is not a circular cross section, it is 
desirable to arrange two or more measuring devices DT. In addition, although it is 
constituted from the shaft-orientations die length of the buffer mat 3 by the long 
member at least, these press object 9x cover the perimeter of the buffer mat 3 and 
two or more press object 9x which can be set to drawing 4 are installed without the 
abbreviation clearance, they are good also as using these parts. Hereafter, the 
example of the measuring device which can perform multipoint measurement is 
explained with reference to drawing 5 thru/or drawing 1 1 . 

[0028] Drawing 5 and drawing 6 show the 1 st example of a multipoint measuring 
device, and the so-called scroll chuck 50 and its so-called driving gear 60 are laid on 
the level base BS. The chuck pawl 51 movable to coincidence is arranged [ in the 
scroll chuck 50 ] with equiangular in the radiation direction at three places. According 
to the rotation drive of the shaft 62 by the motor 61 of a driving gear 60, these chuck 
pawls 51 are constituted so that only tales doses may move in the radiation direction 
or the direction of centripetalism. That is, three chuck pawls 51 are constituted by the 
driving gear 60 possible [ closing motion or immobilization in arbitration ]. On each 
chuck pawl 51, installation immobilization of the holder 70 of a L character mold is 
carried out, and each measuring device DT is constituted. That is, the load cell 80 is 
being fixed to the upper part of each holder 70, and the long press object 90 is being 
fixed to the lower part of each load cell 80. In addition, in order to prevent with [ of 
each chuck pawl 51 by the backlash of a scroll chuck 50 ] backlash, each holder 70 is 
always energized in the direction of centripetalism, or the radiation direction by the air 
cylinder 71 fixed on Base BS. 

[0029] At the time of measurement, with a driving gear 60, the holder 70 fixed to three 
chuck pawls 51 and this moves only tales doses in the direction of centripetalism at 
coincidence, and each press object 90 contacts coincidence to the buffer mat 3 
wound around catalyst support 2. When each press object 90 moves to a catalyst 
support 2-way further, the buffer mat 3 will be pressed from radiation (it is a right 
angle to the axis of catalyst support 2). The compression reaction force of the buffer 
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mat 3 in each press section at this time is detected by each (minding each press 
object 90) load cell 80, and a location (it corresponds to the location SP of distance L 
from the axis Z shown in drawing 3 ) when this detection result reaches a 
predetermined value is detected. And the distance between each press object 90 
when arriving at this location and an axis (catalyst support 2) is found, and these 
averages are calculated. 

[0030] In this case, since it can set, for example, the tip location of each press object 
90 can be pinpointed based on the rotational frequency of a motor 61, the distance 
between each press object 90 and an axis (catalyst support 2) can be found. Or with 
the location measuring device 72 using a digital side length system (for example, trade 
name by Sony Precision Technology, Inc. "a Magnescale"), as shown in drawing 5 , 
since the movement magnitude of direct holder 70 grade is detectable, by this 
example, it is supposed that direct detection of the migration length of each press 
object 90 will be carried out by this approach. 

[0031] Furthermore, installation immobilization of the three supporting structure 40 is 
carried out at equal intervals between each measuring device DT at the scroll-chuck 
50 top. This is equipment which performs auxiliary maintenance during measurement, 
and it is constituted so that a supporter 42 may be energized in the direction of 
centripetalism, or the radiation direction by the air cylinder 41, while positioning to the 
one article 4 of catalyst support 2 and the buffer mat 3 before measurement 
(centering). It **, each supporting structure 40 moves in the direction of 
centripetalism in advance of a measurement process, and positioning of elegance 4 is 
really performed. And the force to the direction of centripetalism is lightly given and 
held in the condition. Into this maintenance condition, a series of measurement by the 
measuring device DT is performed, by the air cylinder 41, a supporter 42 drives in the 
radiation direction, and is isolated from the buffer mat 3, and after measurement 
termination returns at an initial valve position. 

[0032] Suppose that drawing 7 and drawing 8 show the 2nd example of a multipoint 
measuring device, replace it with the coincidence drive of each measuring device DT 
in the 1 st above-mentioned example, and an individual drive is performed. Between 
Base BS and each holder 70, the ball screw 74 and the rail 75 are arranged, 
respectively. If the rotation drive of the ball screw 74 is carried out by each motor 73 
fixed on Base BS, it is constituted so that each holder 70 with which each slider 76 
(shown in drawing 8 ) screwed in this drove in the direction of centripetalism or the 
radiation direction, consequently was fixed to each slider 76 may move in the direction 
of centripetalism, or the radiation direction. Each measuring device DT is controlled so 
that only tales doses move to coincidence by the controller (it corresponds to CT of 
drawing 2 ), and the same measurement as the 1 st example is performed. 
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[0033] Drawing 9 and drawing 10 are equipment which shows the 3rd example of a 
multipoint measuring device and used the centripetalism device of a mechanical arm 
type. As shown in drawing 9 , within the case 30, two arms 32 are supported to revolve 
free [ rotation ] and the head 33 is supported to revolve with the pivot 31 free 
[ rotation ] at each tip. And it is equipped with the same press objects 90 and load 
cells 80 of other as an example at the tip of each head 33. The roller follower 34 is 
supported to revolve free [ rotation ] within the case 30 by the other end of each arm 
32, and each roller follower 34 contacts the external surface (cam side) of a cam 35, 
and it is constituted so that each arm 32 may be made to rock by the reaction force. 
Furthermore, a head 33 is supported to revolve also at the tip of a cam 35 free 
[ rotation 1 and it is equipped with the press object 90 and the load cell 80 at the tip. 
And the cam 35 is constituted so that it may drive in the vertical direction of drawing 
9 by the air cylinder 36. 

[0034] If it ** and a cam 35 drives above drawing 9 by the air cylinder 36, it will rock in 
the direction in which the tip of two arms 32 approaches mutually with the tip of a cam 
35, and three press objects 90 and a load cell 80 will move in the direction of 
centripetalism. Since the buffer mat 3 is compressed by this after centering of the one 
article 4 of catalyst support 2 and the buffer mat 3 is carried out to an axis, the same 
measurement as said example is attained. In addition, drawing 10 shows the condition 
that the buffer mat 3 is compressed with three press objects 90. 
[0035] Although all the contact sides of the press object 90 are formed in the concave 
bend side, as the example shown in above-mentioned drawing 9 and drawing 10 shows 
to drawing 1 1 , a contact side is good also as a press object 91 of a convex surface. In 
addition, if the area of the part which contacts the buffer mat 3 can be grasped, the 
configuration of a contact side can be set as arbitration. In addition, although the 
cylinder in each example was used as the air cylinder, not only this but an oil pressure 
controller or an electric type etc. is arbitration. 

[0036] Next, based on the above-mentioned measurement result, diameter reduction 
processing or diameter expansion processing is performed to tubed part material, and 
a process until it considers as a product from the process which forms a part for the 
attaching part of the buffer mat 3 through the press fit process of the buffer mat 3 
and the necking processing process over an edge is explained with reference to 
drawing 1 2 and drawing 1 3 . In addition, although the tubing material slack tubed part 
material 15 (after processing is called an outer case or housing) for processing is 
formed with stainless steel tubing with this operation gestalt, it is not limited to this. 
Moreover, it is good also as forming a tube from a plate at a last process, and cutting 
established pipe material suitably. Although the board thickness of a tubing material is 
also arbitrary, as an object for catalytic converters, 1 thru/or about 3mm board 
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thickness are desirable. 

[0037] First, naturally the need bore of the tubed part material 15 is set as a m^jor 
diameter including the process which drawing 1 2 performs diameter reduction 
processing to the tubed part material 15 of a tubing material, and really forms a part 
for the attaching part of elegance 4 (at least buffer mat 3) rather than the bore after 
** et al. and diameter reduction processing mentioned later. At the process (A) of 
diameter reduction processing, well-known plastic working, such as swaging 
processing, spinning, and press working of sheet metal, is performed to the tubed part 
material 1 5, the overall length for buffer mat 3 attaching part of the center of 
abbreviation (schedule range) is covered, and it forms in the shape of [ which has the 
diameter reduction section 16 of the substantial radius (L) of the inside for bore 
controller slack buffer mat 3 attaching part ] a hard drum. In this diameter reduction 
processing, if rodding (mandrel) of a radius L is used if needed, it will be hard coming to 
generate overshoot and diameter reduction precision will improve. Furthermore, it is 
good also as forming in the above-mentioned diameter reduction processing and 
coincidence the annular rib (not shown) projected on the inside or the outside to the 
diameter reduction section 16 because of the improvement in holding power of shaft 
orientations. 

[0038] An important point is a point that the radius of the inside in the diameter 
reduction section 16 is L here. That is, it means reproducing as a medium the distance 
L from the axis Z which shows the radius of the inside for buffer mat 3 attaching part 
used as the predetermined planar pressure value simulated at the above-mentioned 
measurement process to drawing 3 by forming the diameter reduction section 16 so 
that an inside radius may be set to L. In diameter reduction processing, you may 
constitute so that diameter reduction equipment (not shown) may be automatically 
controlled using the value of the distance L memorized in Controller CT at the 
measurement process, and you may constitute so that the value of the distance L 
displayed by Controller CT may be seen and it may input as desired value of diameter 
reduction equipment. Or it is good also as doing a diameter reduction activity by the 
direct operator. 

[0039] In addition, with this operation gestalt, since the tubed part material 1 5 was a 
cylinder, distance L was made into the inside radius, but when it is an ellipse cross 
section, also in other cross sections, the distance of an axis and an internal surface 
should just be set as L that what is necessary is just to set up distance L as a m^jor 
axis or a minor axis. That is, the radius of the inside for a buffer member attaching part 
does not mean only the radius of the narrow sense in a cylinder object, and means the 
radius (distance of an axis and an internal surface) of the wide sense in all cross 
sections. In addition, although the radius of the distance (L) of a measurement result 
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and the inside for buffer mat 3 attaching part was made in agreement with this 
operation gestalt, it is good also as not necessarily not making it completely in 
agreement, ac(justing suitably the radius (distance of an axis and an internal surface) 
of the inside for buffer mat 3 attaching part, and setting it up within the limits of 
predetermined, based on the distance (L) of a measurement result. That is, it is good 
also as taking a desired planar pressure value into consideration, and setting the 
above-mentioned radius (distance of an axis and an internal surface) over the 
distance (L) of a measurement result as arbitration by predetermined within the limits. 
[0040] Moreover, with this operation gestalt, since collet type shrinker equipment 
performed diameter reduction processing, it is formed in the shape of a hard drum, but 
if the diameter reduction section 1 6 is finally formed, the configuration of the tubing 
material slack tubed part material 15 will not be asked. Of course, if the taper sections 
1 7 and 1 8 shown in drawing 12 in this operation gestalt or the openings 23 and 24 of a 
m^jor diameter are unnecessary, it is good also as reducing the diameter of these, 
covering an overall length, and carrying out diameter reduction processing. It is 
important to grasp the radius (distance of an axis and an internal surface) of the inside 
for buffer mat 3 attaching part itself in any case. 

[0041] Next, at a press fit process (B), it presses fit until it really inserts elegance 4 
from the opening 23 of the m^jor diameter of the tubed part material 1 5, or 24 and 
reaches a predetermined location, but since the taper section 1 7 formed in the both 
ends of the diameter reduction section 1 6 or 1 8 functions as a press fit guide, it is not 
necessary to use a press fit fixture like the conventional pressure process, and the 
fault accompanying use of a press fit fixture is not generated. Of course, it is good 
also as pressing fit using the conventional press fit fixture, without forming the taper 
sections 17 and 18. In case elegance 4 is really in a condition since the whole outer 
diameter is small in the state of compression when the buffer mat 3 is compressed by 
two or more press object 9x which covered the abbreviation perimeter as shown in 
drawing 4 in the especially above-mentioned measurement stroke, and were installed 
and it measures, until it restores to the condition before the compression from this 
compression condition pressed fit in the tubed part material 1 5, frictional resistance 
can press fit that it is few and easily. 

[0042] It means that it ** and the condition of, as for after the completion of 
maintenance of elegance 4, the buffer mat 3 having maintained a design planar 
pressure value within the diameter reduction section 1 6, and holding catalyst support 
2 was really by the press fit process (B) realized. The fixed numerical width of face to 
which an actual planar pressure value has a upper limit and a lower limit by tolerance 
accumulation of a component here There is (it is hereafter called a planar pressure 
range), for example, it sets to the catalyst support of 2mil900cpsi of super-****, large 
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range called 0.05MPa-0.7MPa as a planar pressure range in the former — not setting 
up — it did not obtain, but there was almost no permission margin to the threshold 
value breakage of catalyst support and whose maintenance become impossible, and 
the risk on a process was large. On the other hand, since the planar pressure itself is 
substantially measured in the manufacture approach of this invention, though a planar 
pressure range is made to zero as for a theory top and a measurement error is 
expected, a planar pressure range in the same catalyst support as the above can be 
managed with a setup of very narrow range called 0.2MPa-0.3MPa that what is 
necessary is just to set up a very narrow planar pressure range. 
[0043] thereby, as well as the above-mentioned permission margin increasing, the 
degree of freedom of a design is also boiled markedly and becomes large. That is, if it 
is within the limits of 0.05MPa-0.7MPa which is a conventional planar pressure range, 
since a planar pressure range (0.2MPa-0.3MPa) in the manufacture approach of this 
invention can be shifted freely, if the improvement in dependability of catalyst support 
maintenance is aimed at, for example, it is good also as making it shift in the direction 
of high planar pressure the whole planar pressure range, for example, setting a planar 
pressure range as 0.3MPa-0.4MPa. In order to realize this, in this invention, the 
amount of diameter reduction (or the amount of diameter expansion mentioned later) 
set up based on the value of the distance L of a measurement result is corrected, and, 
specifically, only the amount of specification should set up small or greatly the 
above-mentioned radius (distance of an axis and an internal surface) to the value of 
distance L that what is necessary is to correct to a target planar pressure value and 
just to set up within the limits of specification. 

[0044] Next, in (C), plastic working, such as swaging processing, spinning, and press 
working of sheet metal, is performed to the both ends obtained at the diameter 
reduction process (B) a product chemically-modified [ which is used as a 
catalytic-converter product ] degree, and the necking sections 20 and 21 are formed 
in one. In this process (C), if work-piece fixed (roll revolution type) spinning is used, a 
desired configuration can be acquired efficiently. When forming the necking section of 
a letter of an inclination like the necking section 21 especially, it is desirable to use 
the inclination spinning of a publication for the patent reference 4 shown above. Or 
when forming the eccentricity-like necking section (not shown), it is desirable to use 
the eccentric spinning of a publication for the patent reference 3 shown above. Since 
it is processible so that the openings 23 and 24 of a m^jor diameter may disappear at 
coincidence in the taper section 1 7 and 18 lists which were formed at the last process 
(A) if such spinning is used, while processing effectiveness becomes still higher, a 
configuration degree of freedom also becomes large. 

[0045] Including the process which drawing 13 performs diameter expansion 
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processing to the tubed part material 1 5 of a tubing material, and really forms a part 
for the attaching part of elegance 4 (at least buffer mat 3), although the tubed part 
material 1 5 of a tubing material is the same as that of the case of diameter reduction 
processing of drawing 12 , the need bore of the tubed part material 1 5 is set as a 
minor diameter rather than the bore after diameter expansion processing mentioned 
later. To the tubed part material 1 5, plastic working, such as expanding processing by 
the mechanical, the elastic body, fluid pressure, etc. and diameter expansion spinning, 
is performed, the overall length for buffer mat 3 attaching part of the center of 
abbreviation (schedule range) is covered, and it fabricates at the process (a) of 
diameter expansion processing in the configuration which has the bore controller 
slack diameter expansion section 22, the taper section 1 9, and the opening 25 of a 
msyor diameter. Also in this diameter expansion processing, if an outside restricted 
mold is used if needed, it will be hard to generate an overshoot problem and diameter 
expansion precision will improve further. 

[0046] The point that the radius of the inside in the diameter expansion section 22 is 
L is important also here, and the diameter expansion section 22 is formed so that an 
inside radius may be set to L Moreover, also in this diameter expansion processing, 
you may constitute so that diameter expansion equipment (not shown) may be 
automatically controlled using the value of the distance L memorized in Controller CT 
at the measurement process, and you may constitute so that the value of the 
distance L displayed by Controller CT may be seen and it may input as desired value 
of diameter expansion equipment. Or it is good also as doing a diameter expansion 
activity by the direct operator. In addition, if the diameter expansion section 22 is 
formed, the remainder configuration and a whole configuration will not be asked. Also 
in this operation gestalt, if the taper section 19 and the opening 25 of a m^jor diameter 
are unnecessary, it is good also as covering an overall length and expanding the 
diameter uniformly. 

[0047] Subsequently, it moves to a press fit process (b), and elegance 4 is really 
inserted from the opening 25 of a m^jor diameter, and it presses fit until it reaches a 
predetermined location. Since the taper section 1 9 functions as a press fit guide also 
in this case, it is not necessary to use a press fit fixture like the conventional pressure 
process, and the fault which coils round a press fit fixture is not generated. It means 
that it **, and the buffer mat 3 maintains a design GBD value, compression pinching is 
carried out into the diameter expansion section 22 after the completion of 
maintenance of elegance 4, and the condition that catalyst support 2 was held in 
design planar pressure was really by the press fit process (b) realized. Then, although 
(c) is performed a product chemically-modified [ which is used as a 
catalytic-converter product ] degree, since this is the same as that of the process (C) 
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of drawing 1 2 , explanation is omitted. 

[0048] In addition, it is not necessary to necessarily form in one with the tubed part 
material 1 5, and they consider as screwing conclusion, and even if desorption is 
possible for the above-mentioned necking sections 20 and 21, they are good [ it is 
good also as connecting another components by welding etc., and ]. Moreover, 
although above-mentioned diameter reduction processing and above-mentioned 
diameter expansion processing are an example of a process in the manufacture 
approach in a catalytic converter, in manufacturing above-mentioned DPF, instead of 
catalyst support, a filter (not shown) will only be used as a prism and it is almost same 
at the process itself. Furthermore, an above-mentioned measurement process and an 
above-mentioned press fit process are good also as necessarily not carrying out 
continuously and carrying out by differing in time amount and a location. For example, 
it is really the measurement process was really performed at a certain works good 
also as pressing elegance 4 fit in the tubed part material 1 5 at another works. 
[0049] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it 
does the effectiveness of a publication so below. That is, in the manufacture approach 
of the prism supporting structure according to claim 1 to 4, without being influenced 
by the error of the outer diameter of a prism, the error of the bore of tubed part 
material, the error of a buffer member, etc., the diameter of the part of tubed part 
material which holds a buffer member at least can be reduced the diameter of or 
expanded, and it can ac(just to a suitable bore. Especially, finally, a variable will call it 
only the distance between the axis of a prism, and tubed part material, can surely set 
up an optimum value, and can reflect this in diameter reduction or diameter expansion 
of tubed part material. Therefore, the prism supporting structure which held the prism 
appropriately through the buffer member in tubed part material can be manufactured 
quickly and easily, and a manufacturing cost can also be reduced. 
[0050] Moreover, since according to the manufacture approach of the prism 
supporting structure according to claim 5 the prism which wound the buffer member 
can be easily pressed fit in tubed part material in addition to the above-mentioned 
effectiveness and production time can be shortened sharply, it can manufacture still 
more quickly and easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The manufacture approach concerning 1 operation gestalt of this 
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invention is the perspective view showing the buffer mat wound around the target 
catalyst support and this in a catalytic converter. 

[Drawing 2] It is the side elevation showing the measurement process of the 
manufacture approach concerning 1 operation gestalt of this invention. 
[Drawing 3] It is the side elevation showing the measurement condition in the 
manufacture approach concerning 1 operation gestalt of this invention. 
[Drawing 4] It is the perspective view showing another example of the measurement 
process of the manufacture approach concerning 1 operation gestalt of this invention. 
[Drawing 5] It is the top view showing the 1st example of the multipoint measuring 
device with which the measurement process of the manufacture approach concerning 
1 operation gestalt of this invention is presented. 

[Drawing 6] It is the front view showing the 1st example of the multipoint measuring 
device with which the measurement process of the manufacture approach concerning 
1 operation gestalt of this invention is presented. 

[Drawing 7] It is the top view showing the 2nd example of the multipoint measuring 
device with which the measurement process of the manufacture approach concerning 
1 operation gestalt of this invention is presented. 

[Drawing 8] It is the front view showing the 2nd example of the multipoint measuring 
device with which the measurement process of the manufacture approach concerning 
1 operation gestalt of this invention is presented. 

[Drawing 9] It is the top view showing the 3rd example of the multipoint measuring 
device with which the measurement process of the manufacture approach concerning 
1 operation gestalt of this invention is presented. 

[Drawing 10] It is the top view showing some [ in the 3rd example of the multipoint 
measuring device with which the measurement process of the manufacture approach 
concerning 1 operation gestalt of this invention is presented ] operating states. 
[Drawing 1 1] It is the top view showing another example of the press object in the 3rd 
example of the multipoint measuring device with which the measurement process of 
the manufacture approach concerning 1 operation gestalt of this invention is 
presented. 

[Drawing 1 2] the diameter reduction process in the manufacture approach concerning 

1 operation gestalt of this invention, a press fit process, and product 
chemically-modified degree is shown — it is a sectional view a part. 

[Drawing 13] the diameter expansion process in the manufacture approach concerning 
other operation gestalten of this invention, a press fit process, and product 
chemically-modified degree is shown — it is a sectional view a part. 
[Description of Notations] 

2 Catalyst Support 3 Buffer Mat 4 One Article DT Measuring Device, 5 Clamp 
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Equipment 8 Load Cell 9 Press Object, 10 Actuator 12 Rotary Encoder, 16 Diameter 
Reduction Section 22 Diameter Expansion Sections 



[Translation done.] 
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'mw.7tj]x-&z,„ — Witfs«&*©sf5isis(ca5s 
***f2*r*»j . c ft t wifjgm i mmm ± © eg ©E 

[001 1 ] J:i2©SlWifiW*iOWW 
$fl<*©*f ® 4 jfSfffflStt t ©«©««*»* **««»♦ 
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<DS.mm.7vtl (35E) iC^D/cff. &tf{SttSBtt©F*3ffi 

ameam t ©iH©#w«ffi»*««a»*©BEffla7E* 

(BE) &tStbfc?«i bTi!3ft5. C©£#. fiTjft 
<S^73|6J) ©«Jf#£bT«. «WWMR*HBt»#© 
^i!M^i©Rn©W8tf#»3tEtt£tt4. '{So 

Mb, -iMBtt*att»JSiW6*»<!:ft0. Cft£figS-T£ft: 

■ r. tt^©«^F*=£Si«bf#*J:5tcS:5t-rs^^ 
[0012] Mbr. anraratccsw zmm*. «Baai 

^%©fi^7j©W©ft»^#^CS^^T^b, * 
©KEKtS br . ffittSB** ©4>& < <!: <b««SIMtffia#SR 

»©i*9S4Rie-rfttf«ti>. ao^. nttamAKtMm 

W=&^-br«Kfiffl«:*«^-r2.KKb, 

20 #K:tt-^3ft£ffiE (#{4: /<^*^> -C*0> c©® 
E£iSJ8t£fcHU *-2>C»WCft(c— »W«:*fJSrs<lt> 
b< «fifHbfc{ii^^i±ib. -2-©tftfflte«tcai^t>r. 

EA-r^^eftssw©^ < i t«n»BtffiWHW»©i*j 

[0013] b^b, t¥**ffi(Ctet,>r«. b53$©GB 

jtuees^tf % *>ft r i,>5ti,^ciic&5. c ©?c 

». }S^SH* 5 a^3ft-CiaM*^nJjM<!:ft-S«!:t^^ 

wrft<. ^Wic, msjmitMmmwtofflomm 

30 *KJ:S«J**i. «JffaW*<t19(«aM*i©W©»«* 
cc <fc SM^^^igP 3 ftr . S-SI5 0 D n ©^-ffiH^3& 5 ISS 3 

m*£.-rz c t tp 6 , fBj 6 ^©st^^^-r h-smwtb 
[ooi4]ftt, *^bj«. fsst^smrt ecmfeSPt* 

mzmmcmML. comvizmftit. mmm^^m 

40 b/ca#£EA IsX&tylcGm b»4 J: ^ tc-r s c i * 

[0015] 

A. i§#3f i «:ia*S©J:5cc. fSttSPMrtw: 

^^^4^ b re#*#»-r sa&GU#gs©$sBt# 

ffitcfco-C. fulES($©?fM«cmriB^ifigBW?:^lEl bfc 
tfc^-C. fflE^^cj: o THyBEtt#©W&K:*fb-Cfi$£-r 

•5^r[pi«csjiBiS95gPW*ffE b TUiB^assm^ffifg-r 

•S»4it(c. ttrIBftfttc*]-r.2,H!rlBiS»6SW©mE ; lrMfiB 
50 b. IS®E* 3 P/f^©<B<i:ft-S<!:*©Byf3S*©i6SiSff 



»%*HL/^BWaa»%. 4>ft< £fci>ElMfflW*« 
HPT SSP»©rtM©ll«»tt*S3& J lutBSf3effiBt cb ft £ 
«t5«c^»fflSX»ieffib/cW«Bl^SM*K:jEtL, MiB 
«8JBmt*tfSBttf*Oi1-J3«:#@l/ft:tt!B-C. EAT£ 

[0016] ±E©tt#ff««B©«a*tt«:*t*r, 
s83aS2tcEiS<D<fc5fc* WEBrJ&Dittt* fiulBttf*£> 

<t, tulEf¥BE»©milB^gWCc*fT^f¥E*0c:S^^ 10 
rtSST 5 J: 5 &cfl|j&T<5 iJ:^ 
[0017] ±E©effffl«Bt©«B*ffi«:*iir»r, 

±ja ten o r «RflttR o , aa»fflof?E»o^<c < 

5£#J&T£ Hie. MtB1S^fI<DfflE«*. if 
:£i§4 KifBiScDJ: 5 &c, WEtttR8H*«KJ>ft < i ^BufB 

«hbsp»*^ft a §iwc*b^t as s tonRmtcm 20 
[0018] ±en^4(cenoftfH^ttcMHiK 

#ffifc*?l>T. B«a5CcE»Z)cfc9«:. «EME#Bf 
ScDffli ft 3 i #OE^JB^6£E*llrcott3BK:a7cT 

#*, WElBttasWCCEEATSCiil/rfccfc^. cn 
fc<fctu SlfEitt«W»*#HUrj*SB«Ee#** SufB 
R«aPttF*9CCBEALfc*K:. fflE««astf#^fc«7C 
L*flHOBBNWC«i<t*©^ SStcEEAT*ci*st? 30 

ilEW^WrtCcffiATSW'&Kfc. WElHtRBBW 
4>ft< <bfc«rE«lWBW*ffKFT5»»<0rtflBcD^ 

jtw&^a^BirEBfsraii ft a J: 5 «c^*»Bax»a; 
ssnyttor**©^ itt^ccE*istisci&<a 

flJKiEASftS. 
[0019] 

t>TBM€r#R8 0-cSi93TS. 5fcT, Hl«:^T<fc5 
«8B^? h3 0Mffi«:friiaiK:^T«fc 5 tcdbSPi pass* 

Mitfe^, cn6aWisccK^TaHttwa«a* 

[0 0 2 0 ] *»S«fel^lJ ( Sti8JHf*2W:-fe^ 
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« , *30»aB»'CB«Wc <fc a 1BJ3Rj&% £ ft t > T ;u 5 ^ v 

*{c<fc^rffiE*sSE*>*®^ 'im<DmK8zM.tei*^ 
teCftfcWftTSi&Stf**. £R*ffl*8 3 S:*B 

[0 02 1 ]5Wc, 0 2tc^T«fc ; 5^. _LfBcD— <$ a a D 4 
*-«©^^>^»«5IBK:JB»U a!J5£«*DT©fli 

ffl#2Ktf#§ft5ffiE*tftiHU »HE#!?rS©ffi<fc 
«L*aJ5ETS. assea, WE*9*WtHB*c 

$»lrffll^ * 7>^«5acJW3©l«D TK 

■outjmbt*. 

[0 0 2 2 ] ^7>^gf5li, h^* 9 

wmi&zti, cti5c<tor«ata#2©±T«sf^» 
it s nr * as z #f?f jecowsfic a -fe ^ h s ti s . 

A*sn. 'imo&mr-- z tc^3 nt^'j (h^ 

[0 0 2 3 ] »E#9«ttB^»2©«tBZK:»ora 
(H2©&&]6rRl) CCiKib, mm^y h3 
JcS«sacti*ffi«L/»*«t5CcEllSti*. ffE^9 

©^ffiffi«ttR»i-c*s©-c, coffEf* 9 terras 

5^fttea^fi#2RWHJB^ » h 3^f¥E3ti/ci 
«fflEJi#2K:*fT4EE<!:Ura-F-fe^ 
8^cJ:-o-C^ffl3n, n> FP--5CTK:A^3tiS. 

*sSEfficcJsi» 3 nr ^ u ccEttS BOifc^feA* 

^7-^1 2&CJ:-orf9Eft9<DjtiiSRa r f?±{4S* s ^ 



h n - ^ c t t (Dmzm&mc&mi'Xb £ ^ ft 

[0 024] ±tacDJ: 5fc^a£ftfc#JJ;£i^D T£JM 

J¥BEft9*«]»!fi[«^e»Strjt <H2©£&|^«:»I6) S 
HXWm-?v h 3<D-8B£flPffU H3CC^-r«fc5{c, 
J*E»c*iW*««f^9 h 3©E»K#*n-- F-fe-rt/8 

£cD&g (H3tC^r*KSZ^6SE«L<0{iaSP) * 
&fflT£ 0 COfig (ffcBZ^6E«L(D(fi[K) B, H 

E) £<DM{fc*. ^&n> hn-^CTCD^lHcfEtS 

*BEE«KcSE»U Cfti»rje©ffiEEtt<h*Jt 
«L/tt3&S6»ff»9*±82CDfi5[a («;KZ*>6S6iliL£> 

[0 0 2 5 ] nr, wKmo^McomiaiSiaitmm 

- # l 2 J: r> r^ffl 3 ft BEft 9 <D&W)mm*m 0 
L) tfltrscim* c MARtt (IP 
SOMJE«r«^?ftr^4tt«) WttSMt 

«««afl:2ac;««^y h 3©^tt*«te«*fflM«caj 

S-TSC4&<, S^«r»©GBDffi*JBl>*C£tt 
<. W5e©WEE«ia4tilt (H3fcmTtt£;Z#»6E 
HtLCDtegSP) *fl£T5C B|J%, ±12 
(9M«ffi#2<9$fcKZ 4fflEi$9^«4cDrBlC0gEgiL 

*^»cc«t^#2©i^»ii<D*ft6r»«vy 

[0 0 2 6 ]^ ±SB©E(tLtt, *XSCC«*. n > 

ha— ^cTo^^yfcEttsfta^ 

OfcgfSOttH (H3{CSK-rttSZ*>6IE«IL©fl[|B) 

[0 0 2 7 1 1^. H4{C7R-rJ:0«: % M^fl#2 <Z)$i 
«Z©l3IJCC3SJ^CC«tt<I)ffE#9x*|BBL,, eft 
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6 * $ tf a»C0»JS«B D TCC cfc£ £M8HJ£ £ tf ft t \ 
fSSZCDiH0CC^^>^^5Ra : -f$o a a4 

U Ciibrfe J: 1^. ttK, 

*Bafif*2 3&JnjBWfMr«clr»»-&Cc«, S4«fii*2©JB 

5eSBDT*KBT4C£*«£*Ll». ft, H4CC*yW 
S«f»OWff(* 9 x B, 4>& < 4 ? h 3 

[Sl*3J:0«R<7>8BtfrtllfiR3ft, Cft6<2fflE#9x 

10 » h 3 o^ji^M o r . BgrnrdMn < 3 ftr 

T\ ^jW^tfaiiSiMS^BO^WCC^^^* 
H5 7^ISI1 1 ^#ML/Tlft5jT^ 0 
[0 0 2 8 ] 05 StfEl 6 tt££jffie*BCD* 1 *5Sfll 

+ ^^5 0 4*©KlbitB6 0*JiHB3ftT(.»S. 

^+•^^5 laWftfltrSBWfcBBStir^*. C 
ft^CD^f ^/1\5 1 Ig«)^g6 OCD^-^ 6 1 
20 «fc*W ^ h 6 2©H(0Btt«:i£Cr, raBftiWJfcW* 

rax»3R^^^ttT^«fc^tc«fiS3ft'rc»s. in 

fgS6^B6 OCCcfcoT, H^<Z>^*?*/T\5 

5 1ira t L91!©M*7 0*i«IIiSSh. SS'J 
3^BDT3&s«)iK3ftri^. SW^7 0©i 

SBCCBd- K*^8 O^HS3ftr*$0, Sa- K-fe^ 

8 0OTSP^BfiRC0ffEi*9 0«J«l^o 
j^, ^ 5 0(D^^ ^ 9=7 v S^^CCiSS 

30 0B, ^-^BSltciSSWciT^^^ ltci 

or, »«c*&*ifiii*ai^*tt***fiiKf!t»3ftri» 

[0 02 9 ] a«3c«F«:B. g|x«J=g§ 6 0 Cc J: o 
Wt^M5 iscfcftcc@^3ftfc*;uy7 o&m 
micmmtcv&'bJofo^&Mi; . m^ji* 2 cc#@ 3 ft 

h3Cc*fLSffE»9 0#HWKCSS«T*. 
SffEf$9 0^H^**J«ffl#2^«:^«ir&<J: k »{K 
h3*4tt**rti*6 («ra#2©««K»l/i([* 

40 few y h 3 0>E*»JK2>* (SffEff 9 0*^1 

L©fflBSP«c*tl£) **HJ-r4. tit. CCD&^K 
iiO/ci^<D&WE<*9 0 i (M$fI#2CD) #SiCD 

[o 0 3 0 ] cvm&icte^x. fl?a*.B*:-£6 1 com 

l^tcS^^S-fflEf*9 0 ©56^{4B*#^TSC tifi 
XZZ>C)X, -&fflE^9 0 i (j&ffiMfc2<D) WSi© 

50 J:5ic, f^^«II^fA v^-^uv 
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[0 0 3 1 ] Htc, *^tt-;t/^* *>£5 OifcB, S 
MSSiKD TC[)|Bfc9BIPB'C=:o(D«^JI4 0 

as^nrc^ 0 chit «tt^cc«Hiffi(*2awiB« 

ft* 5 <b^c, an£t(itt:1iJ!tt«ja:«fiF*tf a 10 

3e»7attxr^y>y4 iccj:oTfls^4 2*5*1* 

[0 0 3 2 ] H7 8 t*&!&fflfflgat<Dm 2 jgJfSt&l 20 
^TfeOT, ±m<om 1 SSiBSSJBD 

(DX'foZ. ^-XBS«h&*^#7 0<b©|ffl^a % 

-So <-xBS±^i^nfc§^^7 3tc<fcor5tf 

-;U*£M;*-7 4#H«B»3;h*<fc 1 cnccfli^-r 

^igaftsn, ccD#s*. §^7^^7 6^i^$n/c 

flteSftt^i. «aSS*6«DTtt3>hn-^ (82 30 

ocTcc*tj£) cc*DiBj^K:ig»^^tt-rsj:^«:ftij 

[0 0 3 3 119 &£>*H 1 0 K&j£fflJSKK0ff 3 

fcf#* h 3 l(ct-O07-A3 2*sisittsaEtc«i5:3 
ft, 5**<WB8«:^? F3 3**@«raffi«:|43ESftri> 

S7-A3 2©flMBCCtt 1 P-77*P734#^ 40 
3 4tt*A3 5©^ffl (2; AH) CC^JSU -e©J5;t?-C 

*r-A3 2*»»s^*ct5«cateS3ftr^*. K 

CC, *A3 5(D*iJC^ F 3 33Wlttea«ctt3t 
3ft, *<3[>ife«K:ffEE#9 03»««» 
3ftT^£„ -eLT. *A3 5«, i7y'J>^36tC 
J: o T d 9 <D±T^^|E«j3 ft o tcm&s ftr {<> 

[0 0 34]fTDLT, ^?A3 5^XT-> r ;>^3 6CCd: 
oT09O±^k:|gi63ft^i, #A3 5<D9&§±2klc 50 
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-o©t-a3 2©5tS* 5 tlS«:fflS-rs^rrfijw:Stt 
U HooJPEE(*9 0&tfn- h"-fejl>8 0 teStiXfrfil^ 
^ttT*. CftK<£9, JW!(ffif*2aa««^» H3CD 
H*iHi 4 rtflpfcBtC -fe > * 'J > ^ S ft/cfgte v ? h 3 
#Effi3 ft 6<£>T\ luiaiQfiWI i H«flMB3e*nI«i ft 
-5. PSi. HOB, =o<3Dfflffitf 9 0 0Cj:o"Ca«^^ 
h 3 3jSEB»Sftr^*tt«*^"r. 
[0 0 3 5 ] ±iEH 9 *j<fc^BI 1 0 fcS-TlGftW'Ctt* 

Ell lficSTJ:^«:^»H3&sflflaBOliPE*9 l ibt 

^ffiar#ft«, aaaoj^ttttffSE^tasje-rac 

[0 0 3 6 ] 2«c, ±E<oa9©B»CC*-5#, ftttffltt 

cc»o«atnxxBaffiJwx*tfc\ at«^* h 3©s 

J#§^*»J0W"SX«*^ h3<Z>JEAXg, 

*-c©xetcoiiTEi 1 2 son 1 3 ^M^t^-r 
«x^>ix^x^-;i/ < gt?ff^3ftri^^, cftKHi 

ffliLttt, 1 7!)I3mmlg(7)Wa^ 

[0037] $fe-r, b 1 2 «. ^mttvmmm 1 5 oc 
>ftbsisjnx^tf ft ^r-{$ n a a 4 (d>a < i bmm-? v 

h3) <Dffij*gp^jfM*r^xfi€$^fecD-r\ ts«gp 
wi 5©^srts«, ^^6, »^-r*aifs»nxfs© 
rtajiofc^ffi^aassft*. jbsjjdxoxs (a) t 

5K*f0r^x--^>y»]X, *t:^> 

^jnx, ^u^jnx«^©fflttftix*itc^ b§*Ao 

117 7 h 3MM%m (T3EBH) Oil^I^. 
fflPUBPfc**«f^ h 3fi»BB»<Ol*3«l<03WIWa* 
S (L) ©IfflSgBl 6 4ST5KtttcMt^. C<Z>8I 
®ftlXtcfcl»r», i4W«Cj£DT^aLCDSA (^>F 

[0 0 3 8 ] C CT*RftjS«. SISSP 1 6 Cc4$W4rt 

a^coaisxg'cvs * u- b i^icm^omsMttsihm. 

Ifcfc^Ttt. SUSXflCcrn> bP-^CTF^tCfS'tt 
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^titctmhom^m^xBmm^mmmm daw* 
cTccj:ors^snfciEBiLoffl%S'ctssKs©a 

[0 0 3 9 ]^ »lSTK8Bf 1 5 tfRfW-C 

«£CCttre*L«*SXttSffi<k LTRjrrtiWJ: < . 

OEM) ^t«t^ 0 ft. »Xtt»Sr«»CKI«<DE 
gf (L) h3««FSU»©rtfflJO*S*-a3 

(L) tc»^*9f«©l5Hrtra«^^ h3{£ 

^^Lr, M&&*<am <l) K»t4±E(wa 

[0040] */c % *SBt»«r«3 u y hsci/* > 

SftT^Stf, «l*WR:IBa»l 63&s»jSSftS©"C* 

^y^ftfiMilK^lr^X'. 191 2«c«-rf"-^*l 7R 
0*1 8*6W*^ffi©BBP»2 3aOP2 43&J^Fiftr*n 

[0 04 1 ] EEAXH ( B ) "Ctt, WK»t* 1 5 

©^cS©raPSS2 3Xtt2 4^6— »S4*»A0, Bf 
SffiKIitrBEAtSOTtiW, ffi&SBl 6 OF! 
ttte^jSSnfc^-^Wl 7X»1 8jWEA*/-{ F£U 

frJfi©»JS?fgtc*jl»r, H4CCiS-r«fc5«cliS^ 
[0 0 4 2 ] rmur, ffiAxg (B) Kcfc-S—ftn'W© 
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U>^<hl>5) j&**>9* Mxit j@itii<D2m i 1 9 0 

o c p s i cDfti^JS^ccfc^rti, «i«u>^i 

LtO. 05MPa-0. 7MP a <fct>5J£^i5B*R 

0. 3MPa£l^S*T^iffiH©RSraftPC£tC 
ft*. 

[0043] cnccj; 0, _hlBCDI^"^-^>^tSn^ 

^ci«^^5^ RW-oaaftfc»a^**<tt4. 

^£0. Jf*OffiU>^S0. 05MPa-0. 
7MPaOBHrt-C*titf, **93©l!Bfi*ffi^*5W* 
lEU>y (0. 2MPa-0. 3MPa) *S4^> 

P!A«iEU>^0. 3MPa- 
0. 4MPaCCR£TSC<!:<bUrfc<t^. Ctl^i 

«*accR)&r*iBa« (*ai>«, f^t a&^s) 

TSStntfJ;<, JHttejcctt. ±fB<o¥S (ISSirt 
30 [0 044]^ M^^>^^^S?d a a £Ta^n^bX 

g (O Kfcortt, wsxg (B) tcrf#6n/cM^ 

SRC St U J*x-^>yjJ0X, *b^>^JJDX. 
JJDX^CD^ttUDX^rtft^ * ? *>^Sfl2 0S»2 1 * 

H*woc^fitrSp con (O tc*ji^r«, -7-^ 

«*«!:< Bfa0?l5tt*»*c:£#-c**. 

>^352 l 5 ^ *8P*^«T4* 

la. C(Di:^j:Xb^>^DI^^n^ ill 
(A) r»J»3tifc?w<»l 7RCX1 8 afeWC3*cS(D 

Bspgp 2 3M2 4 3&Jig^tcr»3fer « <t 5 tcflDxra c 

[0 04 5 ]il3«, WRtt©1B«8Bt* 1 5 CCMbffi 
S»DX^tf^or-ft n D D4 (^a< £ fe««-^2P h 3 ) 

50 5»il 2<0»Sj!raXOtB^iRI* , C***«, (B 
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Ofc/J^StcRffiSnS. ffiSMXOXS (a) rtt. «f 

x*x^>^>ysnx, aa^tri>^»nx»cMBtt 

m) cD^gccMor, famm&mc % hmu 2 2 , f— 
1 9ro'*s©^psp2 5 zmrz&mcmzt 
c©j£fSrax«c*5C^rfc, s2*fcj£i;TJWJftJJRffl 

[0 0 4 6 ] CCrt, tiaaJ2 2CC*5W4rt«©*S 
S<fc9(Cfi£SSP2 2*JBJiS;-r4fe<D"C*-5. tit. CCD 

SWT) &WWr4J;5«:fllflEUT«>J:t»U, ^>ho 

- ^ c t cc cfc o ri^ s n/c^si l (omz^r mmm. 
ifigW2 2 3&s»eS3ti4©'c*Jh«, -e©»s 

fe, r-^gpi 9S^^3SOHPW2 5#^»T*ntf 

[0 0 4 7 ] *I,>TEXI8 ( b ) JC»!3 . A^CO^n 
332 5 ^6-te4^5fA^ ffiJSiSfiHcm&i-eEX 
TZ. C<DM&&. v—smi 9#EEA#V PtLXm 

It, JEAXH (b) JCJ:i>-ftp a p4cD^^7»^, 
ffiSSP2 2rtCC««^f F 33WKH-GBDffl!*«o-CE 
S:9i-DBQE«:-c*BKfflft2 3&sffi^Sti5«* 

iTiSp^tll ( c ) *sffSc*>tlS3W, 1 2 

Olg (C) <hH«r**<Dr, »M«#BS-r4. 
[0 0 4 8 ]ft JbtEOD* v4 t >^»2 0&O'2 1 tt, 

*ri/ i 5 i— ««jK:»jisrSi2*»ft< , 

S£S»QX(* , fc&i&ra * tc *5 W £ »i£^ffiK: fcW 4 
Igft*^^ ( Sfa<DDPF*«jtTSi«^«ctt, M 

l>6ft*e<h*c&S/cW"C. X II S <* 6C tt % £ M R tt ft 

i». hcc waoaa^eiEEAxa«^rofca»L 
iii-c^J:^ FOx^ A^xwr'ad^xs^tTft*? 

ft/c--f$n n o4£, SOOXiSrlgftKSBWl 5rttcJEA"T4 
[0 04 9 ] 
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[ 0 0 5 0 ] *fc. »*a5«:Ett©e»^««©» 

jg^-ffitcintf, ±E©3»*«:fln*, awaw&^ia 

[{Ml] ^IWO-IKJB&lK^ffi*!!***^**^ 

20 iffi-7^^«4?S@t^^ 0 

[12] *^<D-^lteJI5S80c«5!!JS^ffitD9iSXg 

[H4] #K980-H«S»JB«:«SiSjS*ffi©«5EXa 
[H5] *»K©-**BBJBCC«a»jft&ffiCDfflSXS 

30 [16] *»flCD-|Bft»}Btc«5»^ffi©»JSXg 

[17] *^©-SI«^JBtc»5K^ffi©M)exS 
^tt^4^jS9i^MO»2S6ifc«*S«"¥ffiBir* 

[18] *j^©-*J6JBJB«:«5l!5B*ffi©WSXg 

mz&? & ^mmmsom 3 mmm^ » 

[H12] *569!<0— JB»JBlR«:fifiS«EiS^rffi«:4JW* 

50 
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